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(54) CERAMIC CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce large impedance in a specified 
frequency band, by forming a cavity between a pair of electrodes of a 
ceramic capacitor. 

SOLUTION: A layered ceramic capacitor 1 is provided with a ceramic 
element 2 composed of ferroelectric ceramic whose main component is 
barium titanate, and external electrodes 3, 4 formed on both ends of the 
ceramic element 2. In the ceramic element 2, a plurality of inner 
electrodes 5, 6 are arranged so as to overlap with each other interposing 
a ceramic layer 7. Between a pair of electrodes constituted of the inner 
electrode 5 of the lowermost layer inside the ceramic element 2 and the 
inner electrode 6 on the electrode 5, a layer type cavity 8 is formed along 
the surface of the inner electrode 5 of the lowermost layer. Thereby 
generation of electrical mechanical resonance due to piezoelectric 
phenomenon of the ferroelectric ceramic is restrained. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic condenser characterized by the bird clapper from the cavity for suppressing generating of 
electric machine resonance of the aforementioned ferroelectric ceramic formed between the ferroelectric ceramic, the 
electrode of the couple formed in the vertical side at least, and the electrode of the aforementioned couple. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to an improvement of the impedance frequency 

characteristic of a ceramic condenser especially about a ceramic condenser. 

[0002] 

[Description of the Prior Art] Generally the ceramic condenser consists of a dielectric ceramic and an electrode of the 
couple formed in the vertical side. And electrostatic capacity is formed between the electrodes of the couple. In this 
ceramic condenser, in order to acquire high electrostatic capacity, the dielectric ceramic of a high dielectric constant 
system is used in many cases, and the ferroelectric ceramic which made the barium titanate the principal component is 
usually used as this dielectric ceramic, for example. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when the above-mentioned ceramic condenser impresses direct 
current voltage to a ferroelectric ceramic through the electrode of the couple and alternating current is made to flow, a 
ferroelectric ceramic will cause electric machine resonance by the piezoelectric phenomena, and a big impedance will 
exist in the band of specific frequency. For example, when this ceramic condenser is used for noise (ripple current) 
removal of a DC to DC converter, a big impedance will exist in the band of switching frequency or its higher 
harmonic, and the problem that the ripple current or noise of output voltage cannot be removed arises. Then, this 
invention is made that the above-mentioned problem should be solved, and aims at offering the ceramic condenser 
which can make small the big impedance which existed in the band of specific frequency. 
[0004] 

It is means] in order to solve [technical problem. In order to attain the above-mentioned purpose, this invention is a 
ceramic condenser characterized by the bird clapper from the cavity for suppressing generating of electric machine 
resonance of the aforementioned ferroelectric ceramic formed between the ferroelectric ceramic, the electrode of the 
couple formed in the vertical side at least, and the electrode of the aforementioned couple. According to this invention, 
generating of the electric machine resonance by the piezoelectric phenomena of a ferroelectric ceramic will be 
suppressed by the cavity formed between the electrodes of the couple of a ceramic condenser as compared with the 
conventional thing in which the cavity is not formed. For this reason, the ceramic condenser with which the cavity was 
formed can make small the big impedance which existed in the band of specific frequency by electric machine 
resonance by the piezoelectric phenomena. 
[0005] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained using the stacked type 
ceramic condenser and veneer ceramic condenser of a high dielectric constant system of a ceramic condenser. 
[0006] Drawing 1 is the cross section of the stacked type ceramic condenser 1 by the 1st operation gestalt of this 
invention. Including the ceramic element 2 which consists of a ferroelectric ceramic which made the barium titanate 
the principal component, and the external electrodes 3 and 4 formed in the both ends, this stacked type ceramic 
condenser 1 is arranged in the interior of the ceramic element 2 so that two or more internal electrodes 5 and 6 may 
overlap through the ceramic layer 7 mutually, respectively. Internal electrodes 5 and 6 are pulled out by turns by the 
both ends of the ceramic element 2, and are connected to each external electrode 3 and 4. Between the electrodes of a 
couple which consist of an internal electrode 5 of the lowest layer inside the ceramic element 2, and an internal 
electrode 6 on it, one stratified cavity 8 is formed along with the 5th page of the internal electrode of the lowest layer. 
[0007] Thus, although electric machine resonance will arise by the piezoelectric phenomena of a ferroelectric ceramic 
when direct current voltage is impressed to both the external electrodes 3 and 4 of the formed stacked type ceramic 
condenser 1 and alternating current is made to flow, as compared with that in which the cavity 8 is not formed, 
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generating of electric machine resonance will be suppressed by the cavity 8 being formed. For this reason, the ceramic 
condenser with which the cavity 8 of this invention was formed can make small the big impedance which existed in the 
band of specific frequency. Especially, in the case of the size which occupies 50% or more of the lap area between the 
electrodes of a couple, a cavity 8 will be suppressed more in generating of electric machine resonance, can lose the big 
impedance which existed in the band of specific frequency of a ceramic condenser, and is more desirable to it. In 
addition, with the position, configuration, and size of the above-mentioned cavity 8, the size and its frequency of 
electric machine resonance can be changed arbitrarily, and can be suppressed. 

[0008] Next, the following experiments were conducted in order to check the effect of the ceramic condenser of the 
above-mentioned this invention. The experiment method and a result are explained. First, the dimension produced the 
stacked type ceramic condenser 1 which consists of a ferroelectric ceramic whose L sun 3.2mm, w suns 1.6mm, T suns 
1 .2mm, and electrostatic capacity are 5 micro F, and which made the barium titanate the principal component as a 
ceramic condenser concerning this invention article. More, it becomes a detail from the size which occupies 50% of the 
lap area of the electrode (internal electrodes 5 and 6) of a couple along the electrode (internal electrode 5) side of one 
of these between the electrodes (internal electrodes 5 and 6) of the couple inside the ceramic element 2, and one cavity 
8 which consists of thickness of about 1 micrometer in the direction of a lap of an internal electrode is formed in it. 
Moreover, the stacked type ceramic condenser which consists of a ferroelectric ceramic which adjusted the lap area of 
internal electrodes 5 and 6, and made the principal component conventionally the barium titanate of the same 
electrostatic capacity as this invention article in the same size as this invention article as elegance was produced. Next, 
the impedance frequency characteristic of a ceramic condenser was measured about each of elegance using the network 
analyzer this invention article and conventionally, impressing 40- volt direct current voltage to both the external 
electrode. The result is shown in drawing 2 and drawing 3 , respectively. As are shown in drawing 3 , and 7 ohms and 
2.3MHz show the impedance of elegance to drawing 2 to 3.5 ohms and a large thing by 1.6MHz conventionally, the 
impedance of an invention is as small as 2 ohms or less throughout l-5MHz. That is, it turns out that the big impedance 
of this invention article which existed in the l-5MHz band is lost. This is because generating of electric machine 
resonance of an invention was conventionally suppressed as compared with elegance. 

[0009] Next, it explains using the cross section of stacked-type-ceramic-condenser la which shows the 2nd operation 
gestalt of this invention to drawing 4 . This stacked-type-ceramic-condenser la consists of the almost same structure as 
the stacked type ceramic condenser 1 by the operation gestalt of the above 1st. Therefore, in drawing 4 , the same 
reference mark is given to the element equivalent to the element shown in drawing 1 , and the overlapping explanation 
is omitted. A different point as compared with the stacked type ceramic condenser 1 by the 1st operation gestalt of this 
stacked-type-ceramic-condenser la is a position in which cavernous 8a is formed. That is, one stratified cavernous 8a 
is formed in the center section of the ceramic layer 7 between the electrodes of a couple which consist of an internal 
electrode 5 of the lowest layer, and an internal electrode 6 on it. 

[0010] Thus, when direct current voltage is impressed to both the external electrodes 3 and 4 of formed stacked-type- 
ceramic-condenser la and alternating current was made to flow, as compared with elegance, the big impedance which 
existed in the band of specific frequency was able to be made small conventionally in which cavernous 8a is not 
formed like what is depended on the operation gestalt of the above 1st. 

[001 1] Next, it explains using the cross section of veneer ceramic condenser lb which shows the 3rd operation gestalt 
of this invention to drawin g 5 . Almost in parallel with electrode 3b of the aforementioned couple, and 4b page, one 
stratified cavernous 8b is formed in the center section inside ceramic element 2b including ceramic element 2b which 
consists of a ferroelectric ceramic to which this veneer ceramic condenser lb made the barium titanate the principal 
component, and the electrodes 3b and 4b of the couple formed in the vertical side. 

[0012] Thus, when direct current voltage is impressed to the electrodes 3b and 4b of the couple of formed veneer 
ceramic condenser lb and alternating current was made to flow, as compared with elegance, the big impedance which 
existed in the band of specific frequency was able to be made small conventionally in which cavernous 8b is not 
formed like what is depended on the operation gestalt of the above 1st also in this case. 

[0013] In addition, what is necessary is not to restrict Cavities 8, 8a, and 8b to what the position, and a configuration 
and a size depend on each above-mentioned operation form, and just to set them up suitably with the size and its 
frequency of the electric machine resonance to suppress. Moreover, Cavities 8, 8a, and 8b do not necessarily restrict to 
what not necessarily forms Cavities 8 and 8a in one layer not only in one piece. Moreover, the ferroelectric ceramic 
between the electrodes of a couple is not limited to what made the barium titanate the principal component, and can be 
applied also to what made other ferroelectric ceramic material the principal component. 

[0014] Next, an example of the manufacture method of the stacked type ceramic condenser 1 of this invention by the 
operation gestalt of the above 1st is explained concretely below. First, two or more ceramic green sheets by which the 
internal-electrode paste film was formed in the front face are prepared. Next, a carbon-paste film is formed in the upper 
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surface of the internal-electrode paste film of the front face with a predetermined size about one sheet of the 
aforementioned ceramic green sheet. Subsequently, two or more ceramic green sheets by which the aforementioned 
internal-electrode paste film was formed on the ceramic green sheet in which this carbon-paste film was formed are 
accumulated, and are stuck by pressure, and the layered product of a capacitor is obtained. Then, this layered product is 
calcinated and the ceramic element 2 is obtained. The aforementioned carbon-paste film is made burned down at the 
time of baking of this layered product, and the cavity 8 of the 1st operation gestalt as shown in drawin g 1 is formed. 
[0015] In addition, the manufacture method of the ceramic condenser of this invention by the 2nd operation gestalt and 
the 3rd operation gestalt can also form cavernous 8a and cavernous 8b by the method of making the carbon-paste film 
explained by the manufacture method of the stacked type ceramic condenser 1 by the operation gestalt of the above 1st 
burned down, and the same method. 

[0016] As mentioned above, a change of the range which does not restrict the ceramic condenser of this invention to 
the content indicated above, and does not deviate from the meaning of this invention can be made arbitrarily. For 
example, the cavities 8, 8a, and 8b of each above-mentioned operation gestalt may not necessarily be perfect space. 
That is, porosity. Moreover, application of this invention can be restricted to neither a stacked type ceramic condenser 
nor a veneer ceramic condenser, and can be applied to the ceramic condenser of the others which have the same 
structure, for example, a penetration ceramic condenser and a cylinder ceramic condenser. 
[0017] 

[Effect of the Invention] As mentioned above, according to this invention, generating of the electric machine resonance 
by the piezoelectric phenomena of a ferroelectric ceramic will be suppressed by the cavity formed between the 
electrodes of the couple of a ceramic condenser as compared with the conventional thing in which the cavity is not 
formed. For this reason, the ceramic condenser with which the cavity was formed can make small the big impedance 
which existed in the band of specific frequency. Therefore, if the ceramic condenser of this invention is used for noise 
(ripple current) removal of a DC to DC converter, the big impedance which existed in the band of switching frequency 
or its higher harmonic can be made small, and the ripple current of output voltage can be suppressed sharply. 
Moreover, even if it uses the ceramic condenser of this invention for other noise rejection, the same effect is acquired 
in the band of specific frequency. 
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[Drawing 2] 




2 3 • -r 

[X10 8 } 

Ej;#gt(Hz) 



[Drawing 3] 



Page 2 of 2 



7000- 
6000- 
a 5000 

* 4000 
| 3000 

* 2000 
1000 

0 



— , i ■ 1 ' 1 r 

3H*BH)(lDC-Bl3S40{V) 



1 ' k 



(x10°) 



[Drawing 4] 




[Drawing 5] 
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